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(54) Radio paging receiver with display unit. 

(57) A radio paging receiver with a display unit 
which includes a character generator, display 
section, and display control unit for reading 
characte patterns corresponding to constituent 
elements of a message contained in a paging 
signal from said character generator, control- 
ling the display section on the basis of the read 
character patterns, and displaying the message 
on the display section, wherein the display con- 
trol unit includes a function of displaying con- 
stituent elements of messages having different 
sizes on the display section. 
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BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 

The present invention relates to a radio paging re- 
ceiver with a display unit having a function of display- 
ing a received message on a screen. 

2. DESCRIPTION OF THE PRIOR ART 

In recent years, remarkably innovative technical 
developments have been made for radio paging re- 
ceivers. In place of a tone-only type radio paging re- 
ceiver having only a function of notifying a user of be- 
ing paged by sound, a radio paging receiver with a 
display unit having a function of displaying a message 
on a screen has been popularly used. 

In a prior art radio paging receiver of this type 
with a display unit, characters and numbers in a re- 
ceived message are displayed on the display unit in 
a predetermined size. When a message cannot be 
displayed on one screen because the size of the mes- 
sage is large, the screen is switched by a user, the 
message is continuously displayed on a plurality of 
screens. 

Fig. 1 is a view showing a liquid crystal display 
section 171 in an example of the prior art radio paging 
receiver having a message display function. 

As shown in Fig. 1 , the liquid crystal display sec- 
tion 171 has a message display portion 172 for dis- 
playing a message, and the message display portion 
1 72 is divided into a plurality of unit regions 1 73 each 
having a predetermined size (dot count). Each of the 
unit regions 173 is a region in which a unit display 
component such as one character or one number is 
displayed. 

When a conventional radio paging receiver hav- 
ing the above liquid crystal display section 171 re- 
ceives a self-paging signal containing a message, 
each unit display component such as one character or 
one number is displayed on a corresponding one of 
the unit regions 173. When the message cannot be 
displayed on one screen because the number of char- 
acters in the message is large, a screen switching op- 
eration is performed by a user, and the message is 
continuously displayed on a plurality of screens. 

As described above, in the conventional radio 
paging receiver having the display unit, the message 
display portion for displaying a message is divided 
into unit regions each having a predetermined dot 
count, and each unit display component is displayed 
on a corresponding one of the unit regions. For this 
reason, the following problem is posed. 

That is, when the message display portion is div- 
ided into a large number of unit regions, the number 
of characters which can be displayed on one screen 
is increased. For this reason, when a long message 
is to be displayed, the number of screen switching op- 



erations is decreased. However, since the dot count 
in each unit region is decreased, even when a short 
message is to be displayed, characters and the like 
are displayed in a small size, and the displayed mes- 

5 sage cannot be easily read. 

When a message display portion is divided into a 
small number of regions, the dot count in each unit 
display element is increased, and the displayed mes- 
sage can be easily read. However, when a long mes- 

w sage is received, a screen switching operation must 
be disadvantageously performed many times. 

SUMMARY OF THE INVENTION 

15 It is a general object of the present invention to 

provide a means whereby the quantity of message in- 
formation displayed at any one time may be in- 
creased. 

It thus is an object of the preferred embodiment 

20 of the present invention to provide a radio paging re- 
ceiver with a display unit, in which the size of each 
character displayed on a message display portion is 
changed in accordance with the length of a message 
to be displayed, so that the number of screen switch- 

25 ing operations can be decreased when a long mes- 
sage is displayed, and characters and the like which 
can be easily read can be displayed when a short 
message is displayed. 

In order to achieve the above general object, ac- 

30 cording to the first aspect of the present invention 
there is provided a radio paging receiver having a dis- 
play screen for displaying characters constituting a re- 
ceived message, and means for adjusting the charac- 
ter density of the display. 

35 By character density we mean the total number 

of characters which may be simultaneously displayed 
on the display screen. 

In anotheraspectthere is provided a radio paging 
receiver with a display unit which includes a character 

40 generator, a display section, and display control 
means for reading character patterns corresponding 
to constituent elements of a message contained in a 
paging signal from said character generator, and con- 
trolling said display section on the basis of the read 

45 character patterns, to display the message on said 
display section, wherein said display control means is 
arranged to control the display section to display con- 
stituent elements of messages having different sizes. 
There may be a counter for counting the number 

50 of character patterns read from the character gener- 
ator, and wherein the display control means displays 
constituent elements of a message on the display 
section in a size depending on a character pattern 
count value obtained by the counter. 

55 The character patterns may be dot patterns, and 

the constituent elements of a message on the display 
section are constituted by dot display elements. 
According to a preferred embodiment of the pres- 
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ent invention, the constituent elements of a message 
contained in a paging signal are constituted by dot dis- 
play elements, the number of display elements is 
counted by the counter, and the constituent elements 
(unit display component) such as characters and 
numbers of the message are displayed on the display 
section in a size depending on the resultant value ob- 
tained from the counter. Therefore, when a long mes- 
sage is received, the constituent elements of the long 
message can be displayed on the display section in 
a small size; and when a short message is received, 
the constituent elements of the short message can be 
displayed on the display section in a large size. 

Thus, when a long message is received, the num- 
ber of screen switching operations can be advanta- 
geously reduced; when a short message is received, 
the message can be displayed to be easily read. 

The above and many other advantages, features 
and additional objects of the present invention will be- 
come manifest to those versed in the art upon making 
reference to the following detailed description and ac- 
companying drawings in which preferred structural 
embodiments incorporating the principles of the pres- 
ent invention are shown by way of illustrative exam- 
ple. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic plan view showing the ar- 
rangement of a liquid crystal display section of a 
prior art radio paging receiver with a display unit; 
Fig. 2 is a schematic plan view showing the ar- 
rangement of a liquid crystal display section ac- 
cording to an embodiment of the present inven- 
tion; 

Fig. 3 is a block diagram showing the arrange- 
ment of the first embodiment of the present in- 
vention; 

Fig. 4 is a flow-chart showing processing of a de- 
coder used in the first embodiment; 
Fig. 5 is a flow-chart showing processing of a 
control section used in the first embodiment; 
Fig. 6 is a flow-chart as a continuation of the flow 
chart shown in Fig. 5; 

Fig. 7 is a timing-chart showing an operation of 
the first embodiment; 

Fig. 8 is a view for explaining a display sample ob- 
tained when a short message is received in the 
first embodiment; 

Fig. 9 is a view for explaining a display sample ob- 
tained when a long message is received in the 
first embodiment; 

Fig. 10 is a timing-chart showing an operation of 
the first embodiment when a short message is re- 
ceived; 

Fig. 11 is a timing-chart showing an operation of 
the first embodiment when a long message is re- 
ceived; 



Fig. 12 is a format for explaining a paging signal 
sent when a character of 2Nx 2M dots is dis- 
played; 

Fig. 1 3 is a format for explaining a paging signal 
5 sent when a character of Nx M dots is displayed; 

Fig. 14 is a block diagram showing the second 
embodiment of the present invention; 
Fig. 15 is a flow-chart showing processing of a 
control section used in the second embodiment; 
10 Figs. 16 to 18 are flow-charts as continuations of 

to the flow chart showing in Fig. 15; 
Fig. 19 is a plan view showing a liquid crystal dis- 
play section serving as a waiting screen; 
Fig. 20 is a view for explaining a display sample 
15 of the liquid crystal display section when no mes- 

sage is received; 

Figs. 21 to 23, 24A, and 24B are views showing 
display samples of the liquid crystal display sec- 
tion when the dot count of each unit display com- 

20 ponent is changed in accordance with the num- 

ber of characters of a message; and 
Figs. 25, 26A, and 26B are views for explaining 
display samples of the liquid crystal display sec- 
tion when the dot count of each unit display com- 

25 ponent is fixed. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

30 The present invention will be described in more 

detail below with reference to the preferred embodi- 
ments shown in the accompanying drawings. 

Fig. 2 is a schematic plan view showing the ar- 
rangement of a liquid crystal display section 17 in an 

35 embodiment of the present invention, and the liquid 
crystal display section 17 is constituted by a message 
display portion 21, a symbol display portion 22, and 
a time and date display portion 23. 

The message display portion 21 is constituted by 

40 dot display elements and displays a message. 

An off-boundary detection mark 24, a received 
address display mark 25, a received function display 
mark 26, a low-voltage display mark 27, a switch pos- 
ition display mark 28, an identical paging display 

45 mark 29, a message protection mark 30, and a next 
screen message continuous mark 31 are displayed 
on the symbol display portion 22. 

A message reception order 32, time 33, and date 
34 are displayed on the time and date display section 

so 23. Fig. 3 is a block diagram showing the arrange- 
ment of the first embodiment of the present invention, 
and a radio paging receiver according to the first em- 
bodiment is constituted by an antenna 1 , a radio sec- 
tion 2, a waveform shaping circuit 3, a decoder 4, an 

55 ID-ROM 5, an oscillator 6, a power supply 7, a loud- 
speaker driving section 8, a loudspeaker 9, an LED 
driving section 1 0, a light-emitting diode 1 1 , a memory 
12, a control section 13, a character generator (CG- 
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ROM) 14, a counter 15, a display driving section 16, 
a display section 17, and a pulse generator 18. 

Fig. 4 is a flow chart showing processing of the 
decoder 4, and Figs. 5 and 6 are flow charts showing 
processing of the control section 13. An operation of 
this embodiment will be described below with refer- 
ence to Figs. 4, 5, and 6. 

A paging signal received by the antenna 1 is am- 
plified and demodulated by the radio section 2, and 
then converted into a signal, which can be read by the 
decoder 4, in the waveform shaping circuit 3. 

When the decoder 4 receives the paging signal 
having the waveform shaped by the waveform shap- 
ing circuit 3, as shown in Fig. 4, a paging number con- 
tained in the signal is collated with a self-paging num- 
ber stored in the ID-ROM 5 (step S1). 

When the numbers do not coincide with each 
other (NO in step S1), the decoder 4 waits for a next 
paging signal. When the numbers coincide with each 
other (YES in step S1), it is checked whether a mes- 
sage following the paging number is present (step 
S2). 

When it is determined in step S2 that a message 
is not present (NO in step S2), a drive signal is sup- 
plied to the loudspeaker driving section 8 and the LED 
driving section 10 to drive the loudspeaker 9 and the 
light-emitting diode 11 so as to notify a user of being 
paged (step S3). 

The decoder 4 starts a T-second timer (step S4). 
When the timer is turned off, or a reset switch (not 
shown) is depressed by the user, the operations of 
the loudspeaker 9 and the light-emitting diode 11 are 
ended (steps S5 to S7). 

When it is determined in step S2 that a message 
is present (YES in step S2), the decoder 4 stores the 
message in the memory 12 (step S8). When all mes- 
sages are stored in the memory 12 (YES in step S9), 
the control section 13 is started (step S10). 

Thereafter, the decoder 4 supplies a drive signal 
to the loudspeaker driving section 8 and the LED driv- 
ing section 1 0 to drive the loudspeaker 9 and the light- 
emitting diode 11 so as to notify the user of being pag- 
ed (step S11). When the user depresses the reset 
switch in response to the notifying operation (YES in 
step S12), the decoder 4 ends the operations of the 
loudspeaker 9 and the light-emitting diode 11 (step 
S13). 

When the control section 13 is started by the de- 
coder 4, as shown in the flow chart of Fig. 5, a count 
value A is set to be "0"f irst (step S21). Thereafter, the 
control section 13 reads out one character of a mes- 
sage stored in the memory 12, and a character pat- 
tern (2N x 2M dot pattern; the pattern has a size to 
display sixteen patterns on the display section 17 as 
shown in Fig. 8) corresponding to the read character 
is read out from the character generator 14 (step 
S22). The control section 13 repetitively performs the 
above processing until YES in step S25, i.e., until 



character patterns corresponding to all the charac- 
ters of each message stored in the memory 12 are 
completely read out from the character generator 14. 
The character patterns read out from the charac- 

5 ter generator 14 are supplied to the display driving 
section 16 and the pulse generator 18. The display 
driving section 16 holds the character patterns from 
the character generator 14, and the pulse generator 
18, as shown in Fig. 7, outputs a pulse every time a 

10 character pattern of one character is output from the 
character generator 14. The number of pulses output 
from the pulse generator 1 8 is counted by the counter 
15, and the counter 15 outputs a pulse to the control 
section 13 every time sixteen pulses from the pulse 

15 generator 18 are counted. 

When the control section 13 receives a pulse 
from the counter 15 while reading character patterns 
from the character generator 14, a counter value A is 
incremented by one (steps S23 and S24). 

20 When character patterns corresponding to all 

characters of each message stored in the memory 12 
are read from the character generator 14 (YES in step 

525) , the control section 13 checks whether the 
count value "A" is set to be "0", i.e., whether the 

25 length of the message has less than sixteen charac- 
ters (step S26). 

When it is determined that the length of the mes- 
sage has less than sixteen characters (YES in step 

526) , the control section 13 immediately outputs a 
30 display start signal to the display driving section 16 

(step S27). Otherwise (NO in step S26), the control 
section 13 outputs a character size change designa- 
tion signal to the display driving section 16 (step S32), 
and then outputs a display start signal to the display 

35 driving section 16 (step S33). 

When the display driving section 16 receives the 
display start signal without receiving the character 
size change designation signal (YES in step S26), a 
segment signal is formed in accordance with charac- 

40 ter patterns (character patterns each having 2Nx 2M 
dots) corresponding to the message stored in the 
memory 12, the resultant segment signal is output to 
the display section 17, and the message is displayed 
on the display section 17. Fig. 8 is a view showing a 

45 display sample obtained in this case. 

When the display driving section 16 receives the 
display start signal after the display driving section 16 
receives the character size change designation sig- 
nal (NO in step S26), a segment signal is formed in 

50 accordance with character patterns each having Nx 
M dots and each formed by thinning, e.g., even- 
numbered columns and even-numbered rows, from a 
corresponding one of the character patterns corre- 
sponding to the stored message. The resultant seg- 

55 ment signal is output to the display section 17 to dis- 
play the message on the display section 17. Fig. 9 is 
a view showing a display sample obtained in this 
case. Since a display operation is performed in accor- 
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dance with the segment signal formed on the basis 
of character patterns each having Nx M dots, the size 
of each character is 1/4 that of the message display 
portion in Fig. 8, and the number of characters which 
can be displayed on the message display portion in 
Fig. 9 is four times that on the message display por- 
tion in Fig. 8, i.e., sixty-four characters can be dis- 
played on the display portion in Fig. 9. 

When the control section 13 outputs the display 
start signal in step S27, a T-second timer is started 
(step S28). When the timer is turned off, or an oper- 
ator depresses a display switch (not shown), the con- 
trol section 13 instructs the display driving section 16 
to turn off the display so as to end the display of the 
message (steps S29to S31). 

When the display start signal is output in step 
S33,the control section 13 checks whether the count 
value "A" satisfies A<4, i.e., whether the length of a 
message has less than sixty-four characters (step 
S34). 

When it is determined that the number of charac- 
ters of the message is smaller than sixty-four (YES in 
step S34), processing in step S28 is performed. 
When the number is not smaller than sixty-four, i.e., 
when a next screen is present (NO in step 34), after 
"4" is subtracted from the count value (step S35), the 
control section 13 waits for depression of a next 
screen switch (not shown) (step S36). 

When the next screen switch is depressed, the 
control section 1 3 outputs a next screen display signal 
to the display driving section 16 (step S37), and the 
control section 13 checks whet her the count value "A" 
satisfies A<4, i.e., whether a next screen is present, 
(step S38). When it is determined that the next screen 
is not present (YES in step S38), processing in step 
S28 is performed. When it is determined that the next 
screen is present (NO in step S38), processing in step 
S35 is performed again. 

When the display driving section 16 receives the 
next screen display signal, the display driving section 
16 forms a segment signal for displaying a message 
(which is to be displayed) on the display section 1 7 by 
characters each having a size of Nx M dots. The re- 
sultant segment signal is supplied to the display sec- 
tion 17 to display the message (which is to be dis- 
played) on the display section 17 using characters 
each having Nx M dots. 

Fig. 10 is a timing chart showing an operation 
performed when the length of a message has less 
than sixteen characters, and Fig. 11 is a timing chart 
showing an operation performed when the length of 
a message has sixteen or more characters. 

A pulse is output from the pulse generator 18 ev- 
ery time a character pattern of one character is output 
from the character generator 14. When the length of 
a message has less than sixteen characters, since no 
pulse is output from the counter 1 5, no character size 
change designation signal is output from the control 



section 13 to the display driving section 16, as shown 
in Fig. 10. As a result, the message is displayed by 
characters each having 2Nx 2M dots. 

In contrast to this, when the length of a message 

5 has sixteen or more characters, as shown in Fig. 11, 
a pulse is output from the counter 15 when sixteen 
pulses are output from the pulse generator 18. As a 
result, when the number of characters of the mes- 
sage is sixteen or more, a character size change des- 

10 ignation signal is output from the control section 13 to 
the display driving section 16, and the message is dis- 
played by characters each having Nx M dots. 

In the above-described embodiment, the length 
of a message is determined on the basis of the num- 

15 ber of character patterns read from the character gen- 
erator 14, and a switching operation between display 
of a message using characters each having 2Nx 2M 
dots and display of a message using characters each 
having Nx M dots is performed on the basis of the de- 

20 termination result. In addition, a character size switch 
which can be operated by a user may be arranged on 
the radio paging receiver with a display unit, so that 
the size of each character to be displayed may be 
switched in accordance with the state of this switch. 

25 When messages are to be displayed by charac- 

ters eachhaving 2Nx 2M dots, as shown in Fig. 12, a 
paging signal constituted by a paging number ID and 
messages M1 to M6 is sent. When messages are to 
be displayed by characters each having Nx M dots, as 

30 shown in Fig. 13, a paging signal constituted by a pag- 
ing number ID, a control signal CS, messages M1 to 
M5 is sent. In this manner, a switching operation be- 
tween display of the messages using characters each 
having 2N x 2M dots and display of messages using 

35 characters each having Nx M dots can beperformed 
depending on the presence/absence of the control 
signal CS in a radio paging receiver with a display 
unit. 

In the above embodiment, although a pulse is 
40 output from the pulse generator 1 8 every time a char- 
acter pattern of one character is output from the char- 
acter generator 14, a pulse can be output from the 
pulse generator 18 every time the control section 13 
reads one character of a message from the memory 
45 12. 

Subsequently, the second embodiment of the 
present invention will be described with reference to 
Figs. 14 to 26B. Fig. 14 is a block diagram showing 
the arrangement of the second embodiment of the 

50 present invention. A receiver according to the second 
embodiment is constituted by an antenna 101, a radio 
section 102, a decoder 103, a light-emitting diode 110, 
a loudspeaker 111, a driver 104 for driving a vibrator 
112, an ID-ROM 105, a CPU 106, a display driver 107 

55 for driving a liquid crystal display section 108, a char- 
acter generator 109, a power supply 113, a power 
supply circuit 114, and switches 115. The switches 
115 include a power supply switch, a notifying means 



5 



9 



EP 0 585 118 A1 



10 



driving switch for designating whether the light- 
emitting diode 110, the loudspeaker 111, and the vi- 
brator 112 are driven, a dot count change switch for 
designating whether the dot count of a display unit to 
be displayed on the liquid crystal display section 108 
is changed in accordance with the number of charac- 
ters of a message, a next screen display switch for 
designating that a displayed screen is changed into a 
next screen, and a display erasing switch depressed 
when a message displayed on the liquid crystal dis- 
play section 108 is to be erased. Display data of three 
sizes for each character are stored in the character 
generator 109. 

Figs. 1 5 to 1 8 are flow charts showing processing 
of the radio paging receiver with a display unit shown 
in Fig. 14, and an operation of the second embodi- 
ment will be described below. 

The radio paging receiver with a display unit 
shown in Fig. 14 is set in a waiting state by turning on 
the power switch of the switches 1 1 5 so as to display 
a waiting screen shown in Fig. 19 on the liquid crystal 
display section 108 (step S1). On this waiting screen, 
as shown in Fig. 19, current time and date are dis- 
played. 

The radio section 1 02 amplifies and demodulates 
a paging signal containing a message and received 
through the antenna 101 to supply the demodulated 
signal to the decoder 103. 

When the radio paging receiver set in the waiting 
state receives the demodulated signal from the radio 
section 102, the decoder 103 checks whether the ad- 
dress of an address signal in the demodulated signal 
coincides with a self-paging address stored in the ID- 
ROM 105 (step S2). 

When it is determined that the addresses do not 
coincide with each other (NO in step S2), the flow re- 
turns to the waiting state in step S1 . 

When it is determined that the addresses coin- 
cide with each other (YES in step S2), a driving signal 
is supplied, through the driver 104, to any one of the 
light-emitting diode 110, the loudspeaker 111 , and the 
vibrator 112 which is designated to be driven by the 
notifying means driving switch of the switches 115, so 
that the light-emitting diode 1 1 0, the loudspeaker 111, 
or vibrator 112 notifies a user of being paged (step 
S3). 

Thereafter, the decoder 103 checks whether a 
state of the dot count change switch of the switches 
115 which designates whether the number of dots of 
a display unit is changed in accordance with the num- 
ber of characters of a message is set to be "change- 
able dot count" or "fixed dot count" (step S4). 

When it is determined that the state of the dot 
count change switch is set to be "fixed dot count" (NO 
in step S4), the decoder 1 03 checks whether a paging 
signal sent from the radio section 1 02 contains a mes- 
sage (step S5). 

When it is determined that the paging signal con- 



tains the message (YES in step S5), the decoder 103 
sends a status of "presence of message", a status of 
"fixed dot count", incoming call time and date, and the 
message itself to the CPU 106 (step S6). When it is 

5 determined that the paging signal does not contain a 
message (NO in step S5), the decoder 103 sends a 
status of "absence of message" and the incoming call 
time and date to the CPU 106 (step S7). Note that the 
decoder 1 03 has a time calculating function and a cal- 

10 endar calculating function, and incoming call time and 
date are determined by these functions. 

When it is determined in step S4 that the state of 
the dot count change switch is set to be "changeable 
dot count" (YES in step S4), the decoder 103 checks 

15 whether the paging signal sent from the radio section 
102 contains amessage (step S8). 

When it is determined that the paging signal does 
not contain a message (NO in step S8), processing in 
step S7 is performed. When it is determined that the 

20 paging signal contains a message (YES in step S8), 
the decoder 1 03 sends a status of "presence of mes- 
sage", a status of "changeable dot count", incoming 
call time and date, and the message itself to the CPU 

106 (step S9). 

25 When the CPU 106 receives a message and va- 

rious statuses from the decoder 103, the CPU 106 
stores the message and statuses in a RAM (not 
shown) arranged in the CPU 106 (step S10). 

Thereafter, the CPU 1 06 checks whether a status 

30 indicating the presence/absence of the message 
stored in the RAM is set to be "absence of message" 
(step S11). 

When it is determined that the status is set to be 
"absence of message" (YES in step S11), the CPU 
35 106 sends the status of "absence of message" and 
the incoming call time and date to the display driver 

107 (stepS12). 

The display driver 107 reads, from the character 
generator 109, display data "TONE ONLY" corre- 

40 sponding to the status of "absence of message" sent 
from the CPU 106, and the waveform of the display 
data is sent to the liquid crystal display section 108. 
A control signal for displaying the incoming call time 
and date sent from the CPU 106 is added to the liquid 

45 crystal display section 108, and the display contents 
of the liquid crystal display section 108 are shown in 
Fig. 20. 

When it is determined that the status is set to be 
"presence of message" (NO in step S11), the CPU 

50 106 checks whether a status indicating whether the 
dot count of a unit display component is changeable 
is set to be "changeable dotcount" (step S14). 

When it is determined that the status is set to be 
"changeable dot count" (YES in step S14), the CPU 

55 1 06 calculates the number L of characters of a mes- 
sage stored in the RAM arranged in the CPU 106 
(stepS15). 

When it is determined the number L of characters 
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of the message satisfies 12, the CPU 106 sends, 
to the display driver 1 07, a status designating that the 
dot count of a unit display component is set to be D1 
(step S1 6), and the CPU 1 06 sends the message and 
incoming call time and date to the display driver 107 
(step S17). 

When the display driver 107 receives the status 
designating that the dot count of a unit display com- 
ponent is set to be D1, and then receives a message 
(e.g., "045-939-2314"), the display driver 107 reads 
display data corresponding to the message and the 
dot count D1 from the character generator 109 and 
supplies the display waveform of the display data to 
the liquid crystal display section 108. In addition, 
when the display driver 107 receives incoming call 
time and date, the display driver 107 supplies a con- 
trol signal for displaying the incoming call time and 
date to the liquid crystal display section 108, and the 
displayed contents of the liquid crystal display section 
108 are shown in Fig. 21 (step S18). 

When it is determined in step S15 that the num- 
ber L of characters of a message satisfies 1 3 ^ L ^ 
27, the CPU 106 sends, to the display driver 107, a 
status designating that the dot count of a unit display 
component is set to be D2 (step S19), and the CPU 
1 06 sends a message and incoming call time and date 
to the display driver 107 (step S20). Note that the dot 
count D2 is smaller than the dot count D1 . 

When the display driver 107 receives the status 
designating that the dot count of a unit display com- 
ponent is set to be D2, and then receives a message 
(e.g., "Mr. Sato called you. Call him", the display driv- 
er 107 reads display data corresponding to the mes- 
sage and the dot count D2 from the character gener- 
ator 1 09 and supplies the display waveform of the dis- 
play data to the liquid crystal display section 108. In 
addition, when the display driver 107 receives incom- 
ing call time and date, the display driver 1 07 supplies 
a control signal for displaying the incoming call time 
and date to the liquid crystal display section 1 08, and 
the display contents of the liquid crystal display sec- 
tion 108 are shown in Fig. 22 (step S21). 

When it is determined in step S15 that the num- 
ber L of characters of the message satisfies 28, 
the CPU 1 06 sends, to the display driver 1 07, a status 
designating that the dot count of a unit display com- 
ponent is set to be D3 (step S22), and the CPU 106 
checks whether the number L satisfies 49 (step 
S23). Note that the dot count D3 is smaller than the 
dot count D2. 

When it is determined in step S23 that the num- 
ber L satisfies L<49 (NO in step S23), the CPU 106 
sends the message and the incoming call time and 
date to the display driver 107 (step S24). 

When the display driver 107 receives the status 
designating that the dot count of a unit display com- 
ponent is set to be D3, and thereafter receives a mes- 
sage (e.g., "Urgent meeting will be held. Cancel oth- 



ers."), the display driver 107 reads display data cor- 
responding to the message and the dot count D3from 
the character generator 109 and supplies the display 
waveform of the display data to the liquid crystal dis- 

5 play section 108. In addition, when the display driver 
107 receives incoming call time and date, the display 
driver 107 supplies a control signal for displaying the 
incoming call time and date to the liquid crystal dis- 
play section 108, and the display contents of the liq- 

10 uid crystal display section 108 are shown in Fig. 23 
(step S25). 

When it is determined in step S23 that the num- 
ber L of characters of the message satisfies 49, 
the CPU 1 06 sends the first forty-eight characters of 

15 a message (e.g., "Urgent meeting will be held. Cancel 
others and come back. We informed our client of it.") 
stored in the RAM in the CPU 106, the incoming call 
time and date, and a next screen message continua- 
tion mark display command to the display driver 107 

20 (step S26). 

When the display driver 107 receives the mes- 
sage corresponding to the forty-eight characters, the 
display driver 107 reads display data corresponding 
to the message and the dot count D3 from the char- 

25 acter generator 109 and supplies the display wave- 
form of the display data to the liquid crystal display 
section 108. In addition, when the display driver 107 
receives incoming call time and date and the next 
screen message continuous mark display command, 

30 the display driver 107 supplies, to the liquid crystal 
display section 108, a control signal for displaying the 
incoming call time and date and the next screen mes- 
sage continuous mark display, and the display con- 
tents of the liquid crystal display section 108 are 

35 shown in Fig. 24A (step S27). 

Thereafter, the CPU 106 checks whether the 
number of remaining characters of the message is 
forty-eight or less (step S28). 

When it is determined that the number of remain- 

40 ing characters is not forty-eight or less (NO in step 
S28), and the next screen display switch included in 
the switches 115 is operated, the flow returns to proc- 
essing of step S26, and a message corresponding to 
the forty-eight characters is displayed on the liquid 

45 crystal display section 108. 

When it is determined that the number of remain- 
ing characters is forty-eight or less (YES in step S28), 
and the next screen display switch of the switches 
115 is operated, the remaining characters of the mes- 

50 sage and the incoming call time and date are sent to 
the display driver 107 (step S29). 

When the display driver 107 receives the remain- 
ing characters of the message, the display driver 107 
reads display data corresponding to the message 

55 and the dot count D3 from the character generator 
109 and supplies the display waveform of the display 
data to the liquid crystal display section 108. In addi- 
tion, when the display driver 107 receives incoming 
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call time and date, the display driver 107 supplies, to 
the liquid crystal display section 108, a control signal 
for displaying the incoming call time and date on the 
liquid crystal display section 1 08, and the display con- 
tents of the liquid crystal display section 108 are 5 
shown in Fig. 24B (step S30). 

When it is determined in step S14 that the status 
i nd icating whet her t he dot cou nt of a u n it d isplay com- 
ponent is changeable is set to be "fixed dot cou nt", t he 
CPU 106 sends, to the display driver 107, the status 10 
designating that the dot count of a unit display com- 
ponent is set to be D2 (step S34). Then, the CPU 106 
checks whether the number L of characters of a mes- 
sage stored in the RAM arranged in the CPU 106 sat- 
isfies 28 (step S35). 15 

When it is determined that the number L does not 
satisfy 28 (NO in step S35), the CPU 106 sends 
the message and the incoming call time and date to 
the display driver 107 (step S36). 

When the display driver 1 07 receives a message 20 
(e.g., "Please call our office.", the display driver 107 
reads display data corresponding to the message and 
the dot count D2 from the RAM, supplies the display 
waveform of the display data to the liquid crystal dis- 
play section 108, and supplies, to the liquid crystal 25 
display section 108, a control signal for displaying the 
incoming call time and date, and the display contents 
of the liquid crystal display section 108 are shown in 
Fig. 25 (step S37). 

When it is determined that the number L satisfies 30 
L ^ 28 (YES in step S35), the CPU 106 sends a mes- 
sage corresponding to the first twenty-seven charac- 
ters of the message (e.g., "Please call soon Mr. Su- 
zuki, 03-1234-5678.") stored in the RAM arranged in 
the CPU 1 06, incoming call time and date, and a next 35 
screen message continuous mark display command 
to the display driver 107 (step S38). 

When the display driver 107 receives the mes- 
sage corresponding to the first twenty-seven charac- 
ters, the display driver 1 07 reads display data cor re- 40 
sponding to the message and the dot count D2 from 
the character generator 109 and supplies the display 
waveform of the display data to the liquid crystal dis- 
play section 108. In addition, when the display driver 
1 07 receives the incoming call time and date and the 45 
next screen message continuous mark display com- 
mand, the display driver 107 supplies, to the liquid 
crystal display section 108, a control signal for dis- 
playing the incoming call time and date and the next 
screen message continuous mark, and the display 50 
contents of the liquid crystal display section 108 are 
shown in Fig. 26 A. 

Thereafter, the CPU 106 checks whether the 
number of remaining characters of the message is 
twenty-seven or less (step S40). 55 

When it is determined that the number of remain- 
ing characters of the message is not twenty-seven or 
less (NO in step 40), and the next screen display 



switch of the switches 115 is operated, the flow re- 
turns to the processing in step S38, and a message 
corresponding to the next twenty-seven characters is 
displayed on the liquid crystal display section 108. 

When it is determined that the number of remain- 
ing characters of the message is twenty-seven or 
less (YES in step S40), and the next screen switch is 
operated, the CPU 106 sends the remaining charac- 
ters of the message and the incoming call time and 
date to the display driver 107 (step S41). 

When the display driver 107 receives a message, 
the display driver 1 07 reads display data correspond- 
ing to the message and the dot count D2 from the 
character generator 1 09 and supplies the display wa- 
veform of the display data to the liquid crystal display 
section 108. In addition, when the display driver 107 
receives the incoming call time and date, the display 
driver 107 supplies a control signal for displaying the 
incoming call time and date to the liquid crystal dis- 
play section 108, and the display contents of the liq- 
uid crystal display section 108 are shown in Fig. 26B- 
(step S42). 

Upon completion of display of messages (proc- 
essing in steps S18, S21, S25, S30, S37, and S42 is 
completed), the CPU 106 performs key-scanning of 
the display erasing switch of the switches 115 and 
timer calculation. When the CPU 106 detects depres- 
sion of the display erasing switch (YES in step S31), 
or when the CPU 1 06 detects that the timer (about 20 
seconds in general) is turned off, erasure of the mes- 
sage is designated to the display driver 107. There- 
after, the flow returns to step S1. 

It should be understood that the foregoing relates 
to only preferred embodiments of the present inven- 
tion, and the present invention is not limited to these 
embodiments. It will be obvious to those skilled in the 
art that various modifications and changes can be 
made without departing from the scope of the inven- 
tion as defined by the appended claims. 

Thus, an increased character density can be ob- 
tained not only by reducing the size and spacing of 
the characters displayed as hereinbefore described, 
but alternatively by reducing only the horizontal spac- 
ing (character pitch) and/or vertical spacing (line 
pitch) whilst retaining the same character size, or by 
changing the shape of the characters. For example, 
the characters can be reduced in width whilst retain- 
ing the same height, thereby enabling the character 
pitch to be reduced, or they may be reduced in height 
enabling the line pitch to be reduced. Generally, al- 
though some increase in character density may be 
obtainable just by reducing the line pitch or character 
pitch, this is likely to be less effective than adjust- 
ments also involving altering the shape or (preferably) 
the overall size of the characters. 
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Claims 

1. A radio paging receiver having a display screen 
for displaying characters constituting a received 
message, and means for adjusting the character 5 
density of the display. 

2. A radio paging receiver according to Claim 1, 
wherein the adjusting means adjusts the charac- 
ter density according to the length of the mes- 10 
sage. 

3. A receiver according to Claim 2, wherein the ad- 
justing means adjusts the size of the displayed 
characters according to the length of the mes- 15 
sage. 

4. A receiver according to Claim 2 or Claim 3, where- 
in the adjusting means increases the character 
density of the display when the message ex- 20 
ceeds a predetermined length. 

5. A receiver according to any preceding claim, 
wherein the characters are displayed by means 

of respective arrays of dots, and the character 25 
density is adjusted by varying the number of dots 
available in each array. 

6. A receiver according to Claim 5, wherein the num- 
ber of dots available in each array is varied by ad- 30 
justing the number of rows and columns in said 
array. 

7. A radio paging receiver with a display unit which 
includes a character generator, a display section, 35 
and display control means for reading character 
patterns corresponding to constituent elements 

of a message contained in a paging signal from 
said character generator, and controlling said dis- 
play section on the basis of the read character 40 
patterns, to display the message on said display 
section, wherein said display control means is ar- 
ranged to control the display section to display 
constituent elements of messages having differ- 
ent sizes. 45 

8. A receiver according to Claim 7, further compris- 
ing a counter for counting the number of charac- 
ter patterns read from said character generator, 

and wherein said display control means causes 50 
constituent elements of a message to be dis- 
played by said display section in a size depending 
on a character pattern count value obtained by 
said counter. 

55 

9. A receiver according to Claim 8, wherein the char- 
acter patterns are dot patterns, and the constitu- 
ent elements of a message on said display sec- 



tion are constituted by dot display elements. 
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